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INTRODUCTION
Distal radius fractures are very common injuries, accounting for 16% 
of all emergency room fractures treated and comprising of 74.5% of all 
fractures.(1, 2) These fractures appear to undergo secondary 
displacement.(3, 4) These fractures tend to undergo secondary 
displacement following conservative therapy.(4) Since distal radius is 
important for radio-carpal and radio-ulnar joint kinematics,(5) open 
articular surface reduction, radial length reconstruction, volar 
angulation and radial inclination are pre-requisites for successful 
clinical performance.(6, 7) In order to minimise post traumatic 
osteoarthritis and early functional rehabilitation, reconstruction of 
articular congruity and stable xation is important for distal radius 
foundation of the wrist joint and indispensable part of ligament 
support.(8) The primary treatment of distal radius fractures was 
managed under closed reduction and cast immobilisation, Kirschner 
wire xation, external xation and open reduction and internal 
xation.(9, 10) Loss of reduction is a prevalent issue related to cast 
immobilisation.(11) Soft tissue necrosis, compartment syndrome, 
neurovascular damage are other complications due to cast 
immobilisation.(12) Cutaneous nerve and vessel damage, tendon 
attrition rupture, chronic regional pain syndrome, pin migration, pin 
fracture, inammation and loss of reduction are complication due to k-
wire xation.(13) Recent literature explains the advantages of volar 
locking plates over dorsal plate and external xators.(14, 15) External 
xators require joint immobility, which can lead to potential muscle 
atrophy, disuse osteopenia and joint capsule tightening.(16) This 
complicates recovery and functional outcomes, especially for 
osteoporotic patients.

Dorsal plates, due to their proximity to the extensor tendon, bear the 
possibility of tenosynovitis and tendon rupture. Volar plates decrease 
the risk described above and have improved the outcome of distal 
radius fracture treatment. In addition, volar locking plates increase the 
reliability of fracture repair and are crucial to achieving the objective 
of securing early post-operative range of motion.(15) This technique 
has become an essential instrument in the management of distal end of 
radius fractures with a better understanding of the concepts of the volar 
locking compression plate.(17) Against this background, the aim of the 

study is to assess the outcomes of distal end of radius fractures with 
intra articular extension treated with volar locking compression plate 
when indicated leads to early functional recovery.

MATERIALS AND METHODS
This was a prospective interventional study designed to assess the 
functional outcomes of distal end of radius fractures of 30 skeletally 
matured patients treated by internal xation using locking 
compression plate. The study was conducted between September 2019 
and August 2022 at Department of Orthopaedics and Traumatology, 
Aarupadai Veedu Medical College & Hospital.

The study included both male and female patients who is more than 18 
years of age with closed fractures, radiological diagnosed distal end of 
radius fractures with/ without intra articular extension, presenting with 
no neurological complication. The patients with open fractures of age 
less than 18years presenting with nerve injures and not giving consent 
were excluded.

Surgical procedure:
The surgical procedure was done in the Department of Orthopaedics 
and Traumatology, Aarupadai Veedu Medical College & Hospital, 
Puducherry. The distal radius fractures were treated with open 
reduction and internal xation with volar locking compression plate.

Following a pre-operative review, all procedures were performed 
under regional anaesthesia or general anaesthesia at the anaesthetist's 
discretion. All cases were done through Modied Henry approach.

Postoperative Protocol:
One dose of antibiotic is given half an hour before surgery after 
sensitivity test and two doses of post-operative antibiotics was given. 
All the patients were kept in limb elevation after surgery to reduce the 
swelling. All patients treated with Volar LCP were advised to start early 
active range of motion of the wrist and hand as tolerated. Some patients 
are immobilized for four to six weeks based on the fracture pattern, 
reduction, and stability with active nger mobilization and gradual 
wrist mobilization was initiated later on. Sutures were removed on the 
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ABSTRACT
Background: Distal radius fractures are quite common. Distal radius integrity is important for radio-carpal and radio-ulnar joint kinematics. 
Objectives: To assess the outcomes of distal end of radius fractures with intra articular extension treated with volar locking compression plate 
when indicated leads to early functional recovery.  This was a prospective interventional study designed to assess the functional Methods:
outcomes of distal end of radius fractures of 30 skeletally matured patients treated by internal xation using locking compression plate conducted 
between September 2018 and August 2020 at a tertiary care health facility. The study outcomes were assessed using Mayo Wrist Score.  Results:
The mean (SD) age of the patients was 40.37 years (12.7) and majority were males (76.7%). Road trafc accident was the most common reason for 
the injury (56.7%). Majority of patients belonged to Class III (40%) based on Frykman classication. The mean (SD) palmar exion, dorsi exion, 
supination, pronation, radial deviation, and ulnar deviation was 66.5 (11.1), 66.8 (10.6), 78.5 (8.3), 77.8 (8.4), 13.7 (2.3) and 24.5 (7.1) respectively. 
The mean (SD) Mayo Wrist Score was 82.3 (7.2); and the median (IQR) Mayo Wrist Score was 85 (75 to 85). The result showed that majority of 
patients had good result (56.7%), 23.3% had fair result and 16.7% had excellent result. None of the independent variables (age in years, gender, 
mode of injury and Frykman classication) were statistically associated with the results (p>0.05).  The volar locking compression Conclusion:
plates provide good to excellent results and are effective in the correction and maintenance of the distal radial anatomy and allows free joint motion 
and early return to functional activities.
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twelfth day after surgery. The patients were not allowed lift heavy 
weights for twelve to sixteen weeks.(23)

Figure 1: A, Preoperative X rays; B, Preoperative CT image; C, 
Postoperative X rays; D, Pronation; E, Supination; F, Palmar exion; 
G, Dorsi exion

RESULTS
In the present study majority of patients were between 30-50 years of 
age (63.3%) (Table 1). The mean (SD) age of the patients was 40.37 
years (12.7). The median (IQR) age of the patients was 39 years (30 to 
50). Majority of the patients were male (76.7%) and 23.3% of patients 
were female. Of 30 patients included in the study, 50% each had an in 
their left and right side. Road trafc accident was the most common 
reason for the injury (56.7%), followed by self-fall (43.3%). The 
results show that majority of patients belonged to Class III (40%) 
based on Frykman classication. More than one in four (26.7%) were 
classied in Class II and one in ve (20%), were classied in Class I. 

Table 1: Descriptive Characteristics Of The Study Population

The mean (SD) palmar exion, dorsi exion, supination, pronation, 
radial deviation, and ulnar deviation was 66.5 (11.1), 66.8 (10.6), 78.5 
(8.3), 77.8 (8.4), 13.7 (2.3) and 24.5 (7.1) respectively.

The mean (SD) Mayo Wrist Score was 82.3 (7.2); and the median 
(IQR) Mayo Wrist Score was 85 (75 to 85). The result showed that 
majority of patients had good result (56.7%), 23.3% had fair result and 
16.7% had excellent result. The study also found that 3.3% of patients 
had poor result (Figure 2).

We also explored the association between the independent variables 
(age in years, gender, mode of injury and Frykman classication) and 
the results. However, none of the independent variables were 
statistically associated with the results (p > 0.05). 

Figure 2: Distribution of results

DISCUSSION
The distal end of the radius fracture appears to be one of the upper 
limb's most common skeletal injury. These fractures are mostly 
articular injuries that cause both the radiocarpal and distal radio-ulnar 
joints to be disrupted. In order to achieve good functional results and to 
prevent late osteoarthritis, restoration of normal alignment, length and 
articular congruity has proved to be vital. Comminuted intra-articular 
fractures are highly unstable.(24) After an anatomical joint reduction is 
achieved, it is important to connect the articular segment to the shaft 
while preserving adequate alignment. It is difcult to achieve adequate 
stability for fracture-healing in the presence of metaphyseal or meta-
diaphyseal communition.(25-27) In these patients, the application of 
cast will lead to loss of reduction and a poor functional outcome.

Open reduction and early locking plate xation restores normal 
anatomy, ensures stable xation, and allows early mobilisation and 
early return to pre fracture state.(28) Palmar plating avoids violating 
the extensor compartment and the complications of irritation and 
rupture of the extensor tendon can be virtually eliminated.(29) There is 
also more room in the volar approach between the volar cortex and 
exor tendons and pronator quadratus prevents complications of soft 
tissue such as exor tendon injuries.(30) In order to avoid exor tendon 
injuries, the volar plate should not be positioned distal to the watershed 
line. Radius slopes in a dorsodistal direction, distal to the watershed 
line, and palmarly becomes more prominent.(31) The course of Flexor 
pollicis longus is near to the distal radius of the palmar rim. Volar plates 
placed distal to the line of the watershed can therefore exert pressure on 
exor tendons and cause injury.(32)

A transverse ridge that closes the concave surface of the volar radius 
distally is known as the watershed line. The stability of the locking 
plates at the angular-stable screw-plate interface is maintained. The 
pull-out power of locking head screws is considerably higher because 
of this secure monobloc of the locking internal xator. Since the screws 
are xed to the plate, unless all adjacent screws fail, it is hard for one 
screw to fall out or fail. In osteoporotic bones, the improvement in 
stability with locking plates is most helpful.(33) Distal screws must be 
positioned just under the subchondral bone for optimum support of the 
bone. The drill can, however, penetrate the radiocarpal joint, and a 
lateral radiograph of 30° can be used to decide if the screws have 
penetrated the articular surface of the radius.(34) 

The length of the screws is usually difcult to calculate, so it is best to 
radiographically check the length after the rst screw is inserted. In 
order to prevent impingement of the ulnar portion of the plate on the 
distal radioulnar joint, it is necessary to properly position the plate. 
Also, since only one plate is needed, and the plate does not rely on a 
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Variables No. of 
Cases (n)

Percen
tage

Age (in years) Less than 30 years 5 16.7%
30-50 years 19 63.3%
Greater than 50 years 6 20%

Gender Male 23 76.7%
Female 7 23.3%

Side of involvement Left 15 50%
Right 15 50%

Mode of injury RTA 17 56.7%
Self-fall 13 43.3%

Frykman classication Class I 6 20%
Class II 8 26.7%
Class III 12 40%
Class V 3 10%
Class VI 1 3.3%



tight t to the bone for stability, it can require signicantly less 
dissection of soft tissue, thereby maintaining the local blood supply 
and improving fracture healing.

Table 2: Comparison Of Functional Evaluation In Similar Other 
Studies

In the present study more than half (56.7%) had a good result after 
using volar locking compression plate on Mayo wrist score. the 
relative comparison between other similar studies is in Table 2. 
However, it should be noted that all the fracture of distal radius are not 
amenable to volar locked plating. This includes dorsal Barton fracture, 
dorsal intra articular extension and fracture of the dorsoulnar aspect of 
the sigmoid notch of radius.(39)

CONCLUSION
A displaced palmar articular fracture, Barton fracture and displaced 
extra articular fracture (colle's and smith) and volar displaced lunate 
facet fracture can be best managed with open reduction and internal 
xation using a volar locking compression plate. LCP with 
combination holes gives the surgeons the opportunity to combine the 
principles of internal xation and dynamic compression. Volar locking 
compression plate has proves to be effective with minimal to nil 
complications. Locking compression plates provide good to excellent 
results and are effective in the correction and maintenance of the distal 
radial anatomy and allows free joint motion and early return to 
functional activities.
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Very good
(%)

Good
(%)

Satisfactory
(%)

Bad
(%)

Jupiter et al(35) 63 20 17 -
Dennison et al(36) 80 20 - -
John K Bradway et al(37) 44 12 44 -
Anakwe et al(38) 24 60 16 -
Our study with VLCP 16.7 56.7 23.3 3.3


